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ABSTRACT 



An optical recording medium has a plurality of layers of 
recorded information including at least digital data of 
picture, music, or computer software in a form of recorded 
marks or pits readable by optical means. The digital data is 
divided into a plurality of data groups, each group being 
smaller than a recordable capacity of each layer, and the 
divided data groups are distributed among the plurality of 
layers so that an original digital data become discontinuous 
within each layer. 

9 Claims, 3 Drawing Sheets 
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OFI ICAL RECORDING MEDIUM AND 
REPRODUCING APPARATUS FOR OPTICAL 
RECORDING MEDIUM 

This application is a divisional application of U.S. patent 
application Ser. No. 07/724,775 filed Oct. 3, 1998, now U.S. 
Pat. No. 5,841,861. 

BACKGROUND OF THE INVEN l ION 

1. Field of the Invention 

The present invention relates to an optical recording 
medium and a reproducing apparatus, in particular, relates to 
a copy-protection type optical recording medium and the 
reproducing apparatus for the optical recording medium. 

2. Description of the Related Art 

Presently, there are widely used a read-only-type optical 
disc such as a CD (Compact Disc) for recording music 
information or a CD-ROM (Read-Only-Memory) for 
recording information such as a computer software and a 
database, an additionally-writable-type disc such as a write 
once (WO) disc on which information can be written only 
once, and an erasable-type disc such as a magneto-optical 
(MO) disc on which information can be repeatedly written. 
As well known, it can be easily performed to read out data 
recorded on a read-only-type optical disc and to record the 
data obtained therefrom, for instance, on another 
additionally-writable-type optical disc. Presently, there is 
rarely considered a measure to protect the music 
information, the computer software and the database 
recorded on the read-only-type optical disc from being 
copied. Therefore, an illegal copying can be easily per- 
formed on original CDs and CD-ROMs. 

In recording a precious software on the read-only-type 
optical disc, however, there has been taken a measure to 
protect such precious software from illegal copying by 
employing a hardware key or a special data disc referred to 
as a key disc for the protection. 

In the above method, however, it requires the hardware 
key or the key disc to protect the software from being 
illegally copied in addition to the recording medium for 
recording the software, which poses an increase of cost of 
the software and gives users a potential problem that the 
recording medium becomes impossible to be used upon 
breakage or loss of the hardware key or the key disc. 

Recently, an optical disc which has more than two layers 
of information recording in the direction of its thickness is 
available, and for such an optical disc, a copy protection 
function is also required. 

SUMMARY OF THE INVENTION 

Accordingly, a general object of the present invention is 
to provide a novel and useful optical disc having a copy 
protection function for software or music recorded thereon 
and a reproducing apparatus for the optical disc without an 
increase of cost. 

A specific object of the present invention is to provide an 
optical recording medium comprising a data recording area 
which has more than one layer of recorded digital data as 
marks or bits being readable optically and containing infor- 
mation such as pictures, music, computer software, the 
digital data are divided into more than one group, each group 
contains an amount of data smaller than a full recordable 
capacity of each layer of the optical disc, and the divided 
digital data are recorded on different layers of the optical 
disc each other so that an original data stream becomes 
discontinuous on each layer. 
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Another specific object of the present invention is to 
provide an optical recording/reproducing apparatus having 
more than two information recorded layers of which digital 
data are optically readable and contain information such as 

5 pictures, music, computer software, the digital data having 
main data and a cipher key, the information being ciphered 
to the main data, the cipher key defining a method of 
ciphering and deciphering, and the main data and the cipher 
key being recorded on different layers of the optical record- 

10 ing medium each other. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a sectional view of a part of an optical disc 
of the prior art. 

FIG. 2 shows a sectional view of a part of an optical disc 
of the present invention. 

FIG. 3 shows a signal recorded structure on the optical 
disc of a first embodiment of the present invention shown in 
20 FIG. 2. 

FIG. 4 shows a block diagram of a main part of a signal 
reproducing apparatus of the present invention using the 
optical disc shown in FIG. 2. 

FIG. 5 shows a signal recorded structure on the optical 
2^ disc of a second embodiment of the present invention. 

FIG. 6 shows a block diagram of a main part of a signal 
recording apparatus of the present invention for recording 
the optical disc having the signal recording structure shown 
in no 5. 

30 

FIG, 7 shows a block diagram of a main part of a signal 
reproducing apparatus of the present invention for recording 
the optical disc having the signal recording structure shown 
in FIG. 5. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The present invention will now be described in detail with 
reference to the accompanying drawings. 

An optical disc of the present invention relates to an 
optical disc having more than two recorded layers, and a 
description will also include a signal recording/reproducing 
apparatus of the present invention which uses an optical disc 
having two recorded layers in the direction of its thickness, 
and for a convenience of explanation, recording/reproducing 
process in the present invention deals exemplary with two 
digital data groups A and B. Each of the digital data groups 
A and B is one or a combination of information such as 
picture, music, and computer software, and has an amount 
which is smaller than a recordable capacity of one layer of 
the optical disc. 

An optical disc of the present invention is described in the 
following. 

55 FIG. 2 shows a sectional view of a part of an optical disc 
of the present invention. 

As shown in FIG. 2, the optical disc of the present 
invention has two recorded layers. 

In FIG. 2, an optical disc 10 has a transparent substrate 11, 

60 a first reflective layer 12, a transparent layer 13, a second 
reflective layer 14, and a protection layer 15. A signal pit 
llA forming a first information layer 1 of recorded infor- 
mation is formed on the transparent substrate 11. Another 
signal pit 13A forming a second information layer 2 of 

65 recorded information is formed. The first reflective layer 12 
is made of a semi-transparent material which transmits a part 
of a light beam, and reflects another part of it, so as to lead 
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the light beam to the second information layer 2. As a result, 
the information recorded on the first and second information 
layers can selectively be read by changing a focal point of 
a laser beam. 

First Embodiment 

FIG. 2 shows a sectional view of a part of an optical disc 
of the present invention. 

FIG. 3 shows a signal recording structure on the optical 
disc of a first embodiment of the present invention shown in 
FIG. 2. 

First embodiment of the present invention will now be 
described referring to FIG. 3. 

In FIG. 3, horizontal lines correspond to the radial direc- 
tion of the optical disc 10. An information recorded area of 
the optical disc 10 of the present invention is between 
radiuses 23 mm and 58 mm in its radial direction. The first 
and second layers 1 and 2 of recorded information are shown 
in its vertical direction. 

Each of the digital data groups A and B is divided into 
more than two sub-groups wherein each sub-group has a 
smaller amount of data than a recording capacity of one 
layer, and the digital data groups A and B are recorded on the 
two layers in a manner that any of the data groups A and B 
is no longer continuous. As a result, within any layer of the 
two digital data groups A and B are mixed each other in units 
of sub-groups and recorded on the first and second infor- 
mation layers 1 and 2 of the optical disc 10. In FIG. 3, the 
digital data group A is divided into groups A-1, A-2, A-3, and 
A-4, and receded on an area (area 1-1) between 23 mm and 
30 mm of the first information layer 1 in its radial direction, 
an area (area 2-2) between 30 mm and 45 mm of the second 
information layer 2, an area (area 1-3) between 45 mm and 
50 mm of the first information layer 1, and an area (area 1-4) 
between 50 mm and 58 mm of the second information layer 
2 respectively. Similarly, the digital data group B is divided 
into groups B-1. B-2, B-3, and B-4, and recorded on an area 
(area 2-1) between 23 mm and 30 mm of the second 
information layer 2, an area (area 1-2) between 30 mm and 
45 mm of the first information layer 1, an area (area 2-3) 
between 45 mm and 50 mm of the second information layer 
2, and an area (area 1-4) between 50 mm and 58 mm of the 
first information layer 1 respectively. Positional information 
(radial position, address and the like) for each sub-group is 
recorded on a predetermined position, such as a TOC (Table 
of Contents), an innermost track of the optical disc 10, or in 
a memory of a reproducing apparatus. 

Now back to a conventional method of digital data 
recording on an optical disc, description will be given with 
reference to FIG. 1. 

RG. 1 shows a sectional view of a part of an optical disc 
of the prior art. 

In the prior art, two digital data groups are recorded 
individually and continuously of each data group on an 
optical disc, namely, the digital data group A is recorded on 
the first information layer 1 continuously, and the digital 
data group B on the second information layer 2 continu- 
ously. In this case, the digital data groups A and B can be 
copied intactly by a serial data reproduction and recording 
on another optical medium and reproduced therefrom easily. 

On the other hand, when the digital data groups are copied 
from the optical disc 10 of the present invention, as shown 
before, each of the digital data groups is no longer 
continuous, thus a complete reproduction of the original 
digital data group or groups will not be obtained. Thus, the 
original digital data is protected from an illegal copy. 
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A reproducing apparatus of the optical disc 10 of the 
present invention will be explained referring to FIG. 4. 

FIG. 4 shows a block diagram of a main part of a signal 
reproducing apparatus 20 of the present invention using the 
optical disc shown in FIG. 2. 

In FIG. 4, the optical disc 10 has two information layers 
1 and 2. Two digital data groups A and B are mixed each 
other and recorded on the two information layers, as shown 
before. 

Thus recorded digital dala are. read out by utilizing an 
optical pickup 21. Optical signals of the digital data are 
detected and converted to electric signals by a head amplifier 

22. The electric signals are sent to a signal processing circuit 

23, and outputted as digital data. 

Reproduction of the recorded digital data on each infor- 
mation layer 1 or 2 is performed by a conventional focusing 
technology. A light beam L is focused on an objective 
information layer 1 or 2 by moving the optical pickup 21 up 
or down. The information layers 1 and 2 are formed approxi- 
mately parallel with each other, therefore, the light beam L 
can be focused on either information layer 1 or 2 by moving 
the optical pickup 21 up or down. Thus, the reproduction of 
the recorded digital data on each recorded layer is per- 
formed. 

The optical disc 10 is set on a reproducing apparatus 20. 
A disc detector 24 detects a presence of the optical disc 10, 
and produces and sends a signal of disc detection to a 
microcomputer 25. The microcomputer 25 commands a disc 
drive apparatus 27 to drive the optical disc 10. The micro- 
computer 25 also commands a optical pickup drive appara- 
tus 26 to drive the optical pickup 21, and to reproduce the 
TOC which is on the optical disc 10. The TOC is a time code 
information and an address information which show how the 
digital data groups A and B are divided and where they are 
recorded. The address information reproduced from the 
TOC is stored on a memory 25A provided in or out of the 
microcomputer 25. The microcomputer 25 outputs an opti- 
cal pickup control information according to the address 
information to the optical pickup drive apparatus 26. The 
optical pickup drive apparatus 26 controls seeking operation 
of the optical pickup 21 and switching a focal point thereof 
between the first and second information layers 1, 2 accord- 
ing to a control signal produced by the microcomputer 25. 
When the data group A is intended to be reproduced, the 
light beam L is focused on the first information layer 1, and 
read out the sub-group A-1 at first. Upon the light beam L 
reaches to the end of the sub-group A-1, namely, the radial 
distance of 30 mm, the light beam L is focused to the second 
information layer 2 for the sub-group A-2, which is the area 
2-2, The rests of the sub-groups are similarly reproduced. 
The sub-groups A-3, and A-4 are continuously reproduced 
by changing the focus distance of the optical pickup 21. 

Advantages of the present invention will be given by 
describing how an illegal replication of this optical disc is 
prevented. 

a) A replication process utilizing a conventional 
recording/reproducing device. 

In the following, it is assumed that an illegal copy is 
performed on a plurality of optical discs each having only 
one information layer for recording. 

Generally, a conventional reproducing apparatus reads out 
continuously, data on one information layer at a time. Using 
this apparatus, the illegal copy is assumed that the respective 
contents of the first and second information layers 1 and 2 
of the optical disc 10 (FIGS. 2 and 3) are read in the order 
and recorded on other two single layer optical discs. As a 
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result, the one of the two discs has the content of the first 
information layer 1, and another has that of the second 
information layer 2. When one of these discs is attempted to 
be reproduced by utilizing the reproducing apparatus shown 
in FIG. 4, the restoration of the original data group is not 5 
possible because of a lack of the data on the another disc, 
and the focal point switching operation according to the 
TOC will become erratic. When a reproduction of one of the 
illegally copied disc is attempted by a conventional single 
layer disc reproducing apparatus, a complete restoration of lo 
the original digital data group A or B is not possible because 
the data on the illegally copied optical disc is a mixture of 
the original digital data groups A and B. Thus, the contents 
of the disc of the present invention is protected from an 
illegal copy. 15 

b) RepUcation by physically transferring the data to 
another disc. 

Replicas can be made by utilizing a physical transferring 
method without utilizing a reproducing device. T^e protec- 
tion layer 15 (ultraviolet ray curing resin) which cover the 
surface of the disc 10, and the second reflective layer 14 
(Aluminum) are removed by an alkaline solvent. Then the 
recorded layer (signal pit 13 A) of the disc is exposed. 
Thereafter, a stamper can be produced from the disc by a 
conventional process such as depositing a metal film on the 
exposed recorded layer, and further plating a metal on the 
metallized recorded layer. The stamper can produce a large 
number of replicas. However, other than the first information 
layer 1 which is manufactured by injection molding a plastic 
material, the other layers, such as a transparent layer 13 and 
the protection layer 15 are usually made of ultra-violet ray 
curing resin, and, a first and the second reflective layers 12 
and 14 are usually made of Aluminum, thus they melt away 
by the alkaline solvent. Therefore, the replica which may be 
manufactured only from the remaining first information 
layer, is useless as it carries a partial mixture of the original 
digital data groups A and B. Thus, the contents of the disc 
of the present invention is protected from an illegal copy. 

Second Embodiment 

Second embodiment of the present invention will now be 
described referring to FIGS. 4 through 7. 

RG. 5 shows a signal recorded structure on the optical 
disc of a second embodiment of the present invention. 45 

As shown in FIG. 5, original digital data groups A and B 
are ciphered in relation to respective cipher key A2 and B2, 
and recorded on a optical disc 10 respectively as ciphered 
data groups Al and Bl. This ciphering process of the 
original data groups A and B of the second embodiment is 50 
different from the first embodiment. The cipher key A2 for 
the ciphered data group Al, is recorded on a cipher key 
recording area 1-20 of the optical disc 10. The ciphered data 
group Bl is recorded on a data recording area 1-10 of the 
optical disc 10. Similarly, the cipher key B2 for the ciphered 55 
data group Bl, is recorded on a cipher key recording area 
2—20 of the optical disc 10. The ciphered data group Al is 
recorded on a data recording area 2-10 of the optical disc 10. 
As shown above, the ciphered data group and the cipher key 
for the ciphered data are not recorded on a same layer, thus 60 
the content of the original disc of the present invention is 
protected from an illegal copy when the information layers 
are attempted to be copied individually. When this principle, 
that the cipher key and the related data group to be deci- 
phered thereby are not recorded on a same information layer 65 
each other, is applied to an optical disc having three or more 
information layers, the original digital data groups can not 



be restored. When the cipher key and the related ciphered 
data group are recorded on different information layers each 
other, they can be recorded on any information layers, and 
any positions thereof. Each of the cipher key and the related 
ciphered data are not required to be continuous, and can be 
divided into various parts. For example, the cipher key B2 
may be divided into cipher keys B2-1 and B2-2, and the 
cipher key B2-1 may be recorded on an area between 40.0 
mm and 40.5 mm in a radial direction of the optical disc, and 
the cipher key B2-2 may be recorded on the area between 
57.5 mm and 58.0 mm thereof. On the residual area thereof, 
the ciphered data group Al may be recorded. 

The ciphered data groups Al, Bl, and the cipher keys A2, 
B2 are recorded on the optical disc 10 utilizing a recording 
apparatus 40 shown in FIG. 6. 

FIG. 6 shows a block diagram of a main part of a signal 
recording apparatus of the present invention for recording 
the optical disc having the signal recording structure shown 
in FIG. 5. 

In FIG. 6, a ciphering device 41 ciphers the original 
digital data groups A ,B in relation to the cipher keys A2, B2 
respectively. A main data recording device 42 records the 
ciphered data groups Al. Bl on the optical disc 10. A cipher 
key recording device 43 records the cipher keys A2, B2 on 
the optical disc 10. 

An operation of the recording apparatus 40 will now be 
explained. 

The original data groups A, B are inputted to the ciphering 
device 41, and the ciphering device 41 ciphers the original 
data groups A, B respectively by utilizing corresponding 
cipher keys A2, B2. The method of ciphering is, for 
example, to divide data into a plurality of groups having few 
bits of data, and lo shift each bit to the right or left within 
a group. The ciphering apparatus 41 is preliminary built with 
a predetermined ciphering rules of above as a firmware. The 
cipher key contains ciphering and deciphering information 
as well as their rules. 

As shown before, the ciphering apparatus 41 ciphers the 
original digital data groups A, B into the ciphered data 
groups Al, Bl, utilizing the cipher keys A2, B2. The 
ciphered data groups Al, Bl are outputted to the main data 
recording device 42. The main data recording device 42 
records the ciphered data groups Al, Bl on an optical disc 
10 by a conventional recording technology. The ciphered 
data group Al is recorded on the data recording area 2—10 
of the second information layer 2, Tlie ciphered data group 
Bl is recorded on the data recording area 1—10 of the first 
information layer 1. 

The cipher keys A2, B2 are inputted to the cipher key 
recording device 43 and to the ciphering apparatus 41. The 
cipher key information recording device 43 records the 
cipher key A2 on the cipher key recording area 1-20, the 
cipher key B2 on the cipher key recording area 2-20. 

As shown before, the optical disc 10 recorded with the 
cipher keys A2, B2 and the ciphered data groups Al, Bl 
ciphered by the cipher keys A2, B2, is provided. If the cipher 
keys A2, B2 are unknown, the optical disc 10 cannot be read, 
and the original data groups A, B cannot be restored from the 
ciphered data groups Al. Bl. It is natural that the more the 
ciphering is intricate, the more the deciphering becomes 
difiBcult, and the more the copy protection becomes effec- 
tive. 

An optical disc reproducing apparatus of the present 
invention will be explained in the following. 

FIG. 7 shows a block diagram of a main part of a signal 
reproducing apparatus of the present invention for repro- 
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ducing the optical disc having the signal recording structure 
shown in FIG. 5. 

As shown in FIG. 7, a signal reproducing apparatus 50 has 
a main data reading device 51 for reading the ciphered data 
groups Al, Bl on the data recording areas 1-10 and 2-10 of 
the optical disc 10, a cipher key reading device 52 for 
reading the cipher keys A2, B2 on the cipher key recording 
areas 1-20 and 2-20, a deciphering device 53 for decipher- 
ing the ciphered data groups Al, Bl using the cipher keys 
A2, B2, and restoring the original digital data groups A, B, 
and a RAM (Random Access Memory) 54 for storing the 
deciphering rules. When referred to the signal reproducing 
apparatus 20 shown in FIG. 4, the main data recording 
device 51 and the cipher key reading device 52 correspond 
to the optical pickup 21, and the RAM 54 and the decipher- 
ing device 53 correspond to the rest of the constituting 
elements of the signal reproducing apparatus 20 in FIG. 4. 
The original digital data group A is restored from the 
ciphered data group Al recorded on the second information 
layer 2, by using the cipher key A2 on the first information 
layer 1. Similarly, the original data group B is restored from 
the ciphered data group Bl on the first information layer 1, 
using the cipher key B2 on the second information layer 2. 

The signal reproducing apparatus 50 will be explained 
following. 

At first, the cipher keys A2, B2 on the optical disc 10 (not 
shown) are read by the cipher key reading device 52, and an 
output thereof is supplied to the deciphering device 53. In 
the deciphering device 53, deciphering of the ciphered data 
groups is performed by using the cipher keys A2, B2 
according to the deciphering rules determined and stored in 
the RAM 54. The deciphering rules, for example, are to 
divide the ciphered data group Al or Bl into x segments, and 
to shift each data bit within each segment by y bits to the 
direction of z. The deciphering rules are determined respec- 
tively for the ciphered data groups Al and Bl as such that 
X is 4. y is 1, and z is right for example. Thus determined 
deciphering rules are stored in the RAM 54. In the above, 
"x" is a number of the segments, "y" is the amount of bit to 
be shifted, "z" means the direction right or left. 

After the deciphering rules are set in the deciphering 
device 53, the ciphered data groups Al, Bl are read by the 
main data reading device 51, and an output thereof is 
supplied to the deciphering device 53. The deciphering 
device 53 deciphers the ciphered data groups Al, Bl accord- 
ing to the deciphering rules determined and stored in the 
RAM 54 for respective ciphered data groups Al, Bl. Thus, 
the original digital data groups A, B are restored 
respectively, and outputted from the deciphering device 53. 

In consideration of reproduction convenience, positional 
information, that is, information to identify recorded posi- 
tions of the ciphered data groups Al, Bl and the cipher keys 
A2, B2 of their layers and radial distances, are recorded 
somewhere on the disc 10 separately from the rest, but 
desired to be in the area where the light beam L of the optical 
pickup 21 searches first. This area, for instance, may be an 
inner guard area so called a lead-in area of a first information 
layer of the MM (MultiMedia) CD-typell (a proposed 
industry standard) or of a DVD (digital video disc). In this 
area, there is a TOC having various information such as a 
recording time-length in each information layers, program 
titles, and index numbers. Information layer numbers and 
the radial distances of both the cipher keys A2, B2 and the 
ciphered data groups Al, Bl may be recorded together with 
the TOC in this area. 

As mentioned before, in the optical disc of the present 
invention, the ciphered data, and the cipher key for deter- 
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mining the deciphering rules for the data are recorded on 
different layers of the optical disc each other. Therefore, the 
contents of the optical disc of the present invention is 
protected from an illegal copy. 

Variation of the recording area of the cipher keys A2, B2 
will be described in the following. 

The cipher keys A2, B2 are recorded following to TOC, 
within the lead-in area. The cipher keys A2, B2 have a signal 
format being same as that of the ciphered data groups Al, 
Bl, and are recorded in a mastering process. In this case, the 
optical pickup 21 for reading the ciphered data groups Al, 
Bl, is also utilized as the cipher key reading device 52. 
Accordingly, this arrangement provides an inexpensive opti- 
cal reproducing device for copy protection because the 
optical pickup 21 is utilized for reproducing both the 
ciphered data groups Al, Bl and the cipher keys A2, B2. 

The cipher keys A2, B2 may be bar codes recorded or 
printed at different radial positions for respective layers. T^e 
bar codes can be recorded by various methods, such as 
mastering as pit patterns, deposition of reflective films 
utilizing stencil masks, or ink printing. When bar codes are 
employed, the signal reproducing apparatus 50 has a bar- 
code reader as the cipher key reading device 52, which reads 
the cipher keys A2, B2, according to the information of the 
TOC. In this method, the ciphered data groups Al, Bl and 
the cipher keys A2, B2 are read by different data reading 
devices each other, therefore, the cipher keys A2, B2 are 
protected more securely. As the bar-code reader, a magnetic 
sensor or a capacitance sensor can be used instead of optical 
sensor depending on the material of the bar-code. 

The cipher keys A2, B2 are recorded at a same radial 
distance but on different layers of the optical disc 10. 
However, they can be placed in different angular positions 
each other depending on the information layer. For example, 
the cipher key A2 on the first information layer is between 
10 and 50 degrees, on the second information layer, between 
60 and 100 degrees, and on the third information layer if any, 
between 110 and 150 degrees. After the bar-code reader 
reads the all information of the cipher keys A2, B2, a desired 
cipher key is selected by referring to the information of the 
TOC. The TOC will have an information of the recorded 
angles of the cipher keys if needed. In this method, the 
bar-code reader can be stationary, therefore, the mechanism 
of the optical pickup can be simple. 

The above mentioned copy protection technologies of the 
present invention can be combined to conventional copy 
protection methods. 

The above mentioned copy protection technologies of the 
present invention can be adapted to a laminated multilayer 
disc, a partial ROM disc, and a writable disc. 

According to the present invention, an optical recording 
medium has more than two information layers from which 
digital data are optically readable. Such recording medium 
may contain information such as pictures, music, computer 
software. The digital data representing the above include 
ciphered data and a cipher key, the cipher key determines a 
method of ciphering and deciphering, and the ciphered data 
and the cipher key are recorded on different layers of the 
optical medium each other, TTius, the optical recording 
medium of the present invention can protect its contents 
from an illegal copy. 

What is claimed is: 

1. A recording method of an optical recording medium 
wherein said optical recording medium comprising a plu- 
rality of layers of recorded digital data with at least one layer 
having digital data arranged as original data groups in a form 
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of marks or pits readable by optical means, said original 
digital data groups of said one layer being divided into a 
plurality of sub-data groups, each of said plurality of sub- 
data groups containing an amount of data smaller than a full 
recordable capacity of each of said plurality of layers, and 5 
said plurality of sub-data groups distributed among said 
plurality of layers so that said original digital data groups of 
at least said one layer becomes discontinuous within each of 
said plurality of layers, and wherein said recording method 
comprising a step of dividing said digital data arranged as lO 
original data groups into said plurality of sub-data groups 
containing an amount of data smaller than a full recordable 
capacity of each of said plurality of layers, and a further step 
of recording said plurality of sub-data groups distributed 
among said plurality of layers so that said original digital 15 
data groups of at least said one layer becomes discontinuous 
within each of said plurality of layers. 

2. A recording method of an optical recording medium, 
wherein said optical recording medium comprising a plu- 
rality of layers of recorded digital data with at least one of 20 
said plurality of layers having digital data arranged as 
original digital data groups in a form of marks or pits 
readable by optical means, said original digital data groups 
divided into a plurality of sub-data groups, each of said 
plurality of sub-data groups containing main data and a 25 
cipher key, said main data being ciphered from said one of 
the original digital data groups, and said main data and said 
cipher key being recorded on different layers of said plu- 
rality of layers, and wherein said recording method com- 
prising a step of dividing said digital data arranged as 30 
original data groups into a plurality of sub-data groups 
containing main data and a cipher key, said main data being 
ciphered from said one of the original digital data groups, 
said cipher key determining a deciphering method of said 
main data, and a further step of recording said main data and 35 
said cipher key being recorded on different layers of said 
plurality of layers. 

3. A recording method as claimed in claim 2, wherein said 
cipher key is recorded on a lead-in area of said optical 
recording medium. 40 

4. A recording method of an optical recording medium, 
wherein said optical recording medium comprising a plu- 
rality of layers of recorded digital data with at least one of 
said plurality of layers having digital data arranged as 
original digital data groups in a form of marks or pits 45 
readable by optical means, said original digital data groups 
divided into a plurality of sub-data groups, each of said 
plurality of sub-data groups containing main data and a 
cipher key, said main data being ciphered from said one of 
the original digital data groups, and said main data and said 50 
cipher key being recorded on different layers of said plu- 
rality of layers, and wherein said recording method com- 
prising a step of recording said cipher key to be reproduced 
by other readout means than readout means for said main 
data. 55 

5. An optical recording medium comprising: 

a plurality of layers of recorded digital data with at least 
one of said plurality of layers having digital data 
arranged as original digital data groups in a form of 
marks or pits readable by optical means, 

said original digital data groups divided into a plurality of 
sub -data groups, 

each of said plurality of sub-data groups containing main 
data and a cipher key, and 
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said main data and said cipher key being recorded on 
different layers of said plurality of layers, 

wherein said cipher key is recorded to be reproduced by 
other readout means than readout means for said main 
data. 

6. A reproduction apparatus for reproducing an optical 
recording medium having a plurality of layers of recorded 
data including at least one of original digital data groups, the 
recorded data being in a form of marks or pits readable by 
optical means, sub-data groups containing main data and a 
cipher key, said main data being ciphered from said one of 
the original digital data groups, said main data and said 
cipher key being recorded on different layers each other, said 
reproduction apparatus comprising means for determining 
deciphering rules by reading said cipher key, and means for 
restoring said one of the original data groups from said main 
data by deciphering thereof according to said deciphering 
rules determined by said determining means, wherein said 
cipher key is reproduced by other readout means than 
readout means for said main data. 

7. An optical recording medium comprising; 

a plurality of layers of recorded digital data with at least 
one of said plurality of layers having digital data 
arranged as original digital data groups in a form of 
marks or pits readable by optical means, 

said original digital data groups divided into a plurality of 
sub-data groups, 

each of said plurality of sub-data groups containing main 
data and a cipher key, 

said main data being ciphered from said one of the 
original digital data groups, and 

said main data and said cipher key being recorded on 
different layers of said plurality of layers, 

wherein said cipher key is recorded as a bar code. 

8. A recording method of an optical recording medium, 
wherein said optical recording medium comprising a plu- 
rality of layers of recorded digital data with at least one of 
said plurality of layers having digital data arranged as 
original digital data groups in a form of marks or pits 
readable by optical means, said original digital data groups 
divided into a plurality of sub-data groups, each of said 
plurality of sub-data groups containing main data and a 
cipher key, said main data being ciphered from said one of 
the original digital data groups, and said main data and said 
cipher key being recorded on different layers of said plu- 
rality of layers, and wherein said recording method com- 
prising a step of recording said cipher key as a bar code. 

9. A reproduction apparatus for reproducing an optical 
recording medium having a plurality of layers of recorded 
data including at least one of original digital data groups, the 
recorded data being in a form of marks or pits readable by 
optical means, sub-data groups containing main data and a 
cipher key, said main data being ciphered from said one of 
the original digital data groups, said main data and said 
cipher key being recorded on different layers each other, said 
reproduction apparatus comprising means for determining 
deciphering rules by reading and cipher key, and means for 
restoring said one of the original data groups from said main 
data by deciphering thereof according to said deciphering 
rules determined by said determining means, wherein said 
cipher key is reproduced by one of optical bar code reader, 
a magnetic sensor and an electrostatic capacitance sensor. 
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CLAIMS 
[Claim(s)] 

[Claim l] In an optical disk, it is except the record section of the main information. By 
the optical pickup to the reflecting layer of the field in which read is possible A low 
consistency bar code symbol with wide module width of face and a high density bar code 
symbol with narrow module width of face are constituted from a bar code element which 
looked at from the core of a disk and was formed in the radiation direction as a long 
through tube. Each aforementioned bar code symbol is an optical disk characterized by 
constituting visually the character which can be recognized by making it arrange 
two-dimensional about a high density bar code symbol, using it two or more while 
having the identification information of the same contents concerning the optical disk. 
[Claim 2] In an optical disk, it is except the record section of the main information. By 
the optical pickup to the reflecting layer of the field in which read is possible A low 
consistency bar code symbol with wide module width of face and a high density bar code 
symbol with narrow module width of face are constituted from a bar code element which 
looked at firom the core of a disk and was formed in the radiation direction as a long 
through tube. While each aforementioned bar code symbol has the information which 
gives the identification information of the optical disk based on the fixed operation 
algorithm which used both information It is the optical disk characterized by 
constituting visually the character which can be recognized by arranging two or more 
them two-dimensional about a high density bar code symbol. 

[Claim 3] Are a regenerative apparatus for the optical disk of claim 1, and playback of 
the main information on an optical disk is preceded. The read control means which 
moves an optical pickup to the configuration field of a low consistency bar code symbol 
and a high density bar code symbol, and performs read of the signal of each bar code 
symbol while rotating the optical disk, A 1st filter means to pass only the signal 
component obtained from the low consistency bar code symbol of the signals which the 
optical pickup read in the control process by said read control means, A 2nd filter means 
to pass only the signal component obtained from the high density bar code symbol of the 
signals which the optical pickup read in the control process by said read control means, 
A 1st data origination means to create bar code data based on the output signal of said 
1st filter means, A 2nd data origination means to create bar code data based on the 



output signal of said 2nd filter means, A storage means to memorize each bar code data 
which each aforementioned data origination means created, A distinction means to 
distinguish whether it is discernment data with which one which said storage means 
memorized of bar code data is given to the optical disk of normal^ A comparison means 
to compare both bar code data that said storage means memorized, The regenerative 
apparatus of the optical disk characterized by providing a judgment means to give 
playback authorization of the main information on an optical disk only when it 
distinguishes that it is discernment data with which said distinction means is given to 
the optical disk of normal and said comparison means checks coincidence of both bar 
code data. 

[Claim 4] Are a regenerative apparatus for the optical disk of claim 2, and playback of 
the main information on an optical disk is preceded. The read control means which 
moves an optical pickup to the configuration field of a low consistency bar code symbol 
and a high density bar code symbol, and performs read of the signal of each bar code 
symbol while rotating the optical disk, A 1st filter means to pass only the signal 
component obtained from the low consistency bar code symbol of the signals which the 
optical pickup read in the control process by said read control means, A 2nd filter means 
to pass only the signal component obtained from the high density bar code symbol of the 
signals which the optical pickup read in the control process by said read control means, 
A 1st data origination means to create bar code data based on the output signal of said 
1st filter means, A 2nd data origination means to create bar code data based on the 
output signal of said 2nd filter means, A storage means to memorize each bar code data 
which each aforementioned data origination means created, An operation means to 
calculate discernment data with the fixed operation algorithm corresponding to said 
optical disk using each decoding data which said storage means memorized, A 
distinction means to distinguish whether it is discernment data with which the 
discernment data for which said operation means asked are given to the optical disk of 
normal. The regenerative apparatus of the optical disk characterized by providing a 
judgment means to give playback authorization of the main information on an optical 
disk only when said distinction means distinguishes that it is discernment data given to 
the optical disk of normal. 



[Translation done.] 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The optical disk which was applied to an optical disk and its 
regenerative apparatus, especially recorded a music title, game software, etc. checks 
strictly whether it is the product of normal, and this invention relates to the cure for 
preventing the unjust dupUcate from which infringement of copyright is constituted. 
[0002] 

[Description of the Prior Art] Since the information is recorded with the digital data, 
also by many duplicates, DVD (Digital Video Disc) which are the optical disk used for 
CD (Compact Disc) which is an audio disk, or the record medium of a TV game, and the 
image disk which attracts attention further recently does not have degradation of tone 
quality or an image, and a duplicate more unjust than record media, such as a music 
magnetic tape of analog recording, tends to overrun it. When reproduced as an optical 
disk with which those optical disks are especially called a "pirate edition", great 
disadvantageous profit will be brought to a copyright person and a publishing company. 
[0003] Therefore, while consideration also with the special Copyright Act is achieved, in 
the publishing company side, printing and stamping the identification information (a 
manufacture lot number, serial number, etc.) which shows that it is the product of 
normal to the mirror plane field by the side of the labelled surface and the most inner 
circumference of an optical disk, and managing manufacture and shipment is 
performed. . However, in printing and a stamp performing the aforementioned 
identification information, since the duplicate is also easy, the method which the front 
stirrup which forms the protective layer on the occasion of manufacture of an optical 
disk forms the through tube which sees from the core of a disk to the reflecting layer of a 
mirror plane field by the high power laser beam, and serves as a long bar code element 
in the radiation direction after forming, and constitutes a bar code symbol is proposed 
(JP,6"203412,A). Moreover, while recording the main information with the fixed coding 
means, the applicant for this patent The key information which shows the decryption 
means of the main information is recorded on the aforementioned mirror plane field etc. 
by the bar code symbol. The method (JP,7-85574,A) which decrypts and reproduces the 
main information by the decryption method in which a regenerative apparatus reads 
the key information and is shown using the information, Key information was given in 
the deformation mode of the pit which constitutes the main information, and the 
playback system (JP,8-124219,A) of reading the key information previously and 
choosing a decryption means etc. is proposed. 



[0004] In addition, although there is also a cure only by the logical technique in which 
the above physical means are not involved among the cures which prevent the duplicate 
of a software product, generally the physical means are more more effective. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, although a duplicate becomies 
difficult rather than a method with printing to the conventional labelled surface, or the 
stamp to a mirror plane field when based on the method of JP,6-203412,A, a 
comparatively easy faciUty can perform easily forming a bar code symbol with a bar 
code element with wide width of face using a high power laser beam, and the processing 
cost is also cheap. It follows, so a duplicate is easy and it is a question which has the 
effective prevention effectiveness to the duplicate of an optical disk by the practical 
aspect. 

[0006] On the other hand, although raising and depending for security and becoming ari 
effective cure can be evaluate since the method of JP,7-85574,A or JP,8- 1242 19,A makes 
reproductive good/failure determine with the difficulty of formation of key information 
relating with a regenerative apparatus side, the informational contents are not make to 
recognize directly visually, it comes out practically, and the case of a deformation pit [ a 
bar code or ] of being inconvenient increases. Moreover, as well as the case of 
JP,6-203412,A since formation of a bar code symbol is comparatively easy, the 
effectiveness will be lost by the method of JP,7-85574,A. Although a very high security 
function is realizable by the method of JP,8'124219,A since a special method called 
deformation of a pit is adopted The fall of the yield is unavoidable, while the 
complicated and advanced technique for modulating a very detailed pit is needed and an 
expensive facility is needed after the manufacture phase of a disk, or manufacture. 
[0007] Then, by recording the detailed bar code symbol made to camouflage in a logo 
mark, a figure, etc. further, this invention had two incomes with the configuration by 
the side of a regenerative apparatus, made unjust reproduction of an optical disk 
difficult, and was created for the purpose of offering the effective preventive measures 
while recording the identification information of a disk by the aforementioned bar code 
symbol, 
[0008] 

[Means for Solving the Problem] The 1st invention is except the record section of the 
main information in an optical disk. By the optical pickup to the reflecting layer of the 
field in which read is possible A low consistency bar code symbol with wide module 
width of face and a high density bar code symbol with narrow module width of face are 
constituted from a bar code element which looked at from the core of a disk and was 



formed in the radiation direction as a long through tube. Each aforementioned bar code 
symbol starts the optical disk characterized by constituting visually the character which 
can be recognized by making it arrange two-dimensional about a high density bar code 
symbol, using it two or more while having the identification information of the same 
contents concerning the optical disk. 

[0009] And playback of the main information is preceded on the occasion of playback of 
the optical disk. The read control means which moves an optical pickup to the 
configuration field of a low consistency bar code symbol and a high density bar code 
symbol, and performs read of the signal of each bar code symbol while rotating an 
optical disk, A 1st filter means to pass only the signal component obtained from the low 
consistency bar code symbol of the signals which the optical pickup read in the control 
process by said read control means, A 2nd filter means to pass only the signal 
component obtained from the high density bar code symbol of the signals which the 
optical pickup read in the control process by said read control means, A 1st data 
origination means to create bar code data based on the output signal of said 1st filter 
means, A 2nd data origination means to create bar code data based on the output signal 
of said 2nd filter means, A storage means to memorize each bar code data which each 
aforementioned data origination means created, A distinction means to distinguish 
whether it is discernment data with which one which said storage means memorized of 
bar code data is given to the optical disk of normal, A comparison means to compare 
both bar code data that said storage means memorized. Only when it distinguishes that 
it is discernment data with which said distinction means is given to the optical disk of 
normal and said comparison means checks coincidence of both bar code data, the 
regenerative apparatus possessing a judgment means to give playback authorization of 
the main information on an optical disk is applied, 

[00 10] In addition to a low consistency bar code symbol as been except the record section 
of the main information and shown in the conventional technique to the reflecting layer 
of the field in which read is possible by the optical pickup, in the optical disk of the 1st 
invention, two or more high density bar code symbols in the mode visually recognized as 
a character (an alphabetic character, a graphic form, and notation) are arranged 
two-dimensional. Therefore, if the aforementioned character is constituted from an 
alphabetic character which shows the identification information of a proper etc. to an 
optical disk, the information can be made to check directly visually and practical 
facilities can be given. Moreover, even if discovered, since two-dimensional arrangement 
is carried out, it is very difficult [ it / since it is camouflaged for the high density bar code 
symbol in the character discovery of the existence is difficult, and / it is high-density, 



and ] technically to perform perfect imitation. Therefore, in an inaccurate rephca, even 
if it forms the low consistency bar code symbol, a character cannot be constituted from a 
high density bar code symbol, but it becomes easy to check the difference with the 
optical disk of normal. 

[00 11] Moreover, in order to make coincidence of a low consistency bar code symbol and 
a high density bar code symbol into playback authorization conditions, a high density 
bar code symbol plays a role of 2nd security information, and since it becomes an 
unreproducible optical disk if the high density bar code symbol arranged in the 
character expression mode is not reproduced completely, either, the practicality of an 
inaccurate replica can be made to lose in a regenerative apparatus. 

[0012] 2nd invention is taken as the contents which give the identification information 
of the optical disk based on the fixed information on low consistency bar code symbol [ in 
the optical disk of the 1st invention of the above ], and high density bar code symbol 
operation-algorithm using both information. For example, the contents of information 
enciphered as the information on the bar code symbol of another side gave the decode 
key of the information on one bar code symbol can be given. 

[0013] And while providing the read control means and the 1st filter means which are 
the same functional means as the 1st invention, the 2nd filter means, the 1st data 
origination means, the 2nd data origination means, and a storage means on the occasion 
of playback of the optical disk An operation means to calculate discernment data with 
the fixed operation algorithm corresponding to said optical disk using each decoding 
data which said storage means memorized in order to judge authorization/disapproval 
of the main information playback of the optical disk, A distinction means to distinguish 
whether it is discernment data with which the discernment data for which said 
operation means asked are given to the optical disk of normal. Only when said 
distinction means distinguishes that it is discernment data given to the optical disk of 
normal, the regenerative apparatus possessing a judgment means to give playback 
authorization of the main information on an optical disk is applied. 

[0014] Since according to this 2nd invention the duplicate of an optical disk becomes 
difficulty more since a low consistency bar code symbol and a high density bar code 
symbol do not serve as a symbol pattern of the same contents, and the discernment data 
of an optical disk are called for based on the fixed operation algorithm using the 
enciphered information, a security function can be further raised from the case where it 
is the 1st invention. 
[0014] 

[Embodiment of the Invention] Hereafter, the optical disk of this invention and the 



operation gestalt of the regenerative apparatus are explained to a detail using a 
drawing. 

«operation gestalt 1» Drawing 1 first shows the top view (B) and the enlarged 
drawing of an important section of the read side face of the optical disk concerning an 
operation gestalt (A). In this drawing, 1 is an optical disk and the annular mirror plane 
field 4 is constituted by the field which is equivalent to the outside of the clamper field 3 
by the inside of the lead-in groove section of the record section 2 of the main information. 
Here, the main information is not recorded on the reflecting layer which consists of a 
reflecting layer (metal layers, such as aluminum) infixed between the transparent 
plastic layer (carbonate layer) in an optical disk 1, and the protective layer here, but the 
aforementioned mirror plane field 4 is constituted as a mirror plane like reflector. 
[0015] A fixed central angle is separated to the reflecting layer of the mirror plane field 
4, two low consistency bar code symbols 5 and 5' are formed, arrangement formation of 
many aforementioned bar code symbols 5 and high density bar code symbols 6 from 
which about 1/of of that width of face and height is 4 as compared with 5' is carried out 
two-dimensional among them, and the LOGO section 7 which constituted the character 
string of "DISC" in the hoop direction consists of this operation gestalt. Moreover, with 
this operation gestalt, each bar code element of the low consistency bar code symbol 5, 
and the 5' and the high density bar code symbol 6 has the same symbol pattern with 
which both sides express the identification information of an optical disk 1 while seeing 
it from the core of an optical disk and forming it in the radiation direction for a long 
time. Furthermore, the low consistency bar code symbol 5, and 5' and the high density 
bar code symbol 6 have the module width of face of the ratio corresponding to each size, 
and the width of face of a wide bar and a narrow bar and the width of face of a wide 
tooth space and a narrow tooth space have also become the correspondence ratio 
inevitably. 

[0016] And if it sees in the hoop direction cross section passing through the abbreviation 
core of the width of face apphed to radial [ of the mirror plane field 4 ] in the part which 
gave the aforementioned low consistency bar code symbol 5, and 5' and the LOGO 
section 7, it has become like drawing 2 . In this drawing, although 10 is a carbonate 
layer, 11 is a protective layer and the reflecting layer 12 is infixed among those layers, a 
reflecting layer 12 becomes the mode which the bar code section equivalent to the low 
consistency bar code symbol 5 and the LOGO section equivalent to the high density bar 
code symbol 6 followed through the mirror plane section 13. The low consistency bar 
code symbol 5, 5', and each high density bar code symbol 6 are the methods of 
above-mentioned JP,6-203412,A, and the front stirrup which gives a protective layer 11 



in the manufacture process of this optical disk I is constituted here by making a 
reflecting layer 12 condense a high power laser beam, and forming a through tube in 
that aluminum layer, before stiffening the given protective layer 11. Therefore, in the 
part of the through tube equivalent to the bar element of a bar code symbol, light does 
not reflect but the aluminum part equivalent to a tooth-space element reflects light with 
a reflection factor equivalent to the mirror plane section 13. 

[0017] By the way, although the LOGO section 7 arranges many high density bar code 
symbols 6 two-dimensional as mentioned above and it is constituted, if it is visible as 
are shown in drawing 1 (B), and the LOGO of LOGO^ "DISC" is only drawn in the mode 
which looks somewhat dark visually as compared with a surrounding mirror pilane, and 
it does not see in a detail under a microscope etc., it cannot recognize that the LOGO 
side consists of high density bar code symbols 6. 

[0018] And the aforementioned optical disk 1 is played with the regenerative apparatus 
shown in drawing 3 . However, the system circuit of drawing 3 is mainly a system 
circuit of the part relevant to the disk check in a regenerative apparatus, and the other 
part is omitted. The servo circuit where an optical pickup and 22 perform a spindle 
motor and, as for 23, 21 performs spindle tracking control etc. in this drawing, An 
actuator driver [ as opposed to an optical pickup 21 in 24 ], the quantity of light 
detection amplifier with which 25 amplifies the detecting signal of an optical pickup 21, 
The low pass filter with which amplifier and 27 pass [ 26 ] only the low consistency bar 
code symbol 5 and the photodetection signal component by which it is obtained from 5' 
(LPF), The comparator which 28 sets threshold voltage to Vtb and makes the output 
signal of LPF27 binary, The decoder to which 29 decodes the output data of a 
comparator 28, and 30 Amplifier, The band pass filter which passes only the 
photodetection signal component by which 31 is obtained from the high density bar code 
symbol 6 (BPF), The comparator which 32 sets threshold voltage to Vtl and makes the 
output signal of BPF31 binary, The decoder to which 33 decodes the output data of a 
comparator 32, 34 is a microcomputer circuit (henceforth a "microcomputer circuit") 
which judges authorization/disapproval of playback of the optical disk 1 set in disk 
check mode while controlling the whole system of a regenerative apparatus in 
generalization. 

[0019] Next, the operations sequence at the time of playing an optical disk 1 in the 
aforementioned system circuit is explained using the flow chart of drawing 11 . 
Moreover, drawing 10 is used from drawing 1 if needed in process of the explanation. In 
drawing 3 , if playback directions of an optical disk 1 are made to the microcomputer 
circuit 34, the CPU will perform the following procedures based on the control program 



stored in ROM. First, with playback directions, disk check mode is set up and the 
control data in this mode is immediately outputted to the servo circuit 23 (S1-S3). And 
the servo circuit 23 starts a spindle motor 22, rotates 360 degrees or more of optical 
disks 1, and moves an optical pickup 21 in the rotation process by the distance 
equivalent to the radial width of face of the annular mirror plane field 4 of an optical 
disk 1 (S4). 

[0020] Serial change with the rotational speed of an optical disk 1 and the migration 
location of an optical pickup 21 at the time of this control is shown in drawing 4 . That is, 
rotation of an optical disk 1 is started rapidly and shifts to a constant-speed condition, 
and the time zone rotated mostly about one time maintains the constant-speed 
condition, and after rotating one time, it carries out a ************ halt. Moreover, 
although the optical pickup 21 is moving from an initial valve position PI to the last 
location P2, the time zone moves outside at uniform velocity when an optical disk 1 
shifts to a constant" speed condition, and an optical disk 1 carries out [ the time zone ] 
constant-speed rotation, and the optical pickup 21 is carrying out [ the time zone ] 
uniform migration supports the read time of the low consistency bar code symbol 5, and 
the 5' and the LOGO section 7. Therefore, the relative migration locus of an optical 
pickup 21 to the read side face of an optical disk 1 is set to P1-P2 which were shown by 
the dotted hne by drawing 1 (B), an optical pickup 21 will surely cross the low 
consistency bar code symbol 5, and 5' and the LOGO section 7, in the locus part of points 
al-a2 at least, an optical disk 1 will carry out constant- speed rotation, and the optical 
pickup 21 will carry out uniform migration of it. 

[0021] By the way, the output signal at the time of an optical pickup 21 crossing the low 
consistency bar code symbol 5 and the high density bar code symbol 6 of the beginning 
of the LOGO section 7 with the aforementioned read time band (read signal) serves as a 
signal wave form like drawing 5 , That is, as mentioned above, since both symbols 5 and 
6 have the same pattern, the contents of a signal are the same [ if drawing 2 is made to 
correspond, naturally the read signal in the part of the low consistency bar code symbol 
5 will become the signal wave form of a long period, and it will become the signal wave 
form of a short period in the part of the high density bar code symbol 6 so that clearly, 
but / the symbols ] only by having relation of roughness and fineness in the direction of 
a time -axis. 

[0022] And although the aforementioned read signal is inputted into LPF27 through 
amplifier 26 from the quantity of light detection amplifier 25 and it is inputted into 
BPF31 through amplifier 30 from the quantity of light detection amplifier 25, LPF27 
outputs a signal as made pass only the signal component concerning the low consistency 



bar code symbol 5 and shown in drawing 6 , and since BPF31 passes only the signal 
component concerning the high-density bar code symbol 6, it outputs a signal wave form 
as shown in drawing 7 . More, LPF27 and BPF31 have frequency characteristics as 
shown by the dotted line of drawing 8 in the detail, and contain in it the spectrum of the 
signal which starts a passband at the low consistency bar code symbol 5, respectively, 
and the spectrum of the signal concerning the high density bar code symbol 6. 
[0023] next - although the output of each filters 27 and 31 is inputted into comparators 
28 and 32, respectively " a comparator 28 " the P-P value of the signal wave form of 
drawing 6 ■■ almost " middle " threshold voltage Vtb " a comparator 32 " the P-P value 
of the signal wave form of drawing 7 " threshold voltage Vtl is mostly set up in the 
middle, and the output signal of each filters 27 and 31 is made binary. Therefore, it 
becomes the pulse shape which shows the output signal of a comparator 28 to drawing 
9 , and shows the output signal of a comparator 10 to drawing 10 . 

[0024] And each aforementioned pulse shape is inputted into the decoders 29 and 33 
prepared corresponding to each comparators 28 and 32, and each decoders 29 and 33 
are decoded to the data stream which the microcomputer circuit 34 can process, and are 
outputted to the microcomputer circuit 34, respectively. 

[0025] Here, it returns to the flow chart of drawing 11 , and it is incorporated from an 
I/O Port and each data is stored in Built in RAM in the microcomputer circuit 34 which 
received each decoding data (S5). In addition, although aimed only at the signal of one 
low consistency bar code symbol 5 and the high density bar code symbol 6 read by the 
degree by drawing 7 and drawing 9 , and drawing 10 from drawing 5 As shown in 
drawing 1 in fact, after an optical pickup 21 reads one low consistency bar code symbol 5, 
Since many high density bar code symbols 6 in the LOGO section 7 will be read and one 
more low consistency bar code symbol 5 will be read, Much decoding data which require 
the decoding data concerning the low consistency bar code symbol 5 for two sets and the 
high density bar code symbol 6 will be stored in RAM over a set part. And after all of 
those decoding data are stored, rotation of an optical disk 1 is made to stop, and an 
optical pickup 21 is returned to an initial valve position (S6). 

[0026] Next, the microcomputer circuit 34 compares the decoding data concerning the 
low consistency bar code symbol 5 stored in RAM with the discernment data beforehand 
stored in ROM (S7). In this operation gestalt, it has given as tolerance data of the serial 
number to which the discernment data of ROM may be given by this optical disk, and a 
lot number, and if an optical disk 1 is the product of normal, the data which each 
aforementioned bar code symbols 5 and 6 express will be contained in that tolerance 
data. Therefore, if the decoding data concerning the low consistency bar code symbol 5 



are contained within limits which the discernment data of ROM show, it can be 
presumed that this optical disk 1 is the product of normal. However, it checks whether 
each decoding data of the microcomputer circuit 34 concerning the low consistency bar 
code symbol 5 which reserved decision even if it could check that the condition was 
fulj&lled, and was further stored in RAM, and the high density bar code symbol 6 
corresponds (S8). And it judges that this optical disk 1 is the thing of normal in the 
phase where that coincidence was also checked, the disk check mode set as the 
beginning is canceled, and it is made to shift to an original playback mode (S8 ->S13). 
[0027] Thus, having imposed two check conditions, S7 and S8, by the time it finally 
decides the normality of an optical disk 1 has the following meaning, or [ first, / that 
such a bar code symbol 5 is not attached by not checking whether the serial number by 
which the check conditions of S7 may be correctly given to this optical disk 1 by the low 
consistency bar code symbol 5, and the lot number are expressed ] - or when the 
permissible serial number etc. is not expressed correctly, it will be said that it is the 
optical disk reproduced unjustly. However, since it can perform easily forming the low 
consistency bar code symbol 5 by the cheap manufacturing facility, if the low consistency 
bar code symbol 5 of the optical disk of the normal made applicable to a duplicate is 
formed as it is even if it is the optical disk reproduced unjustly, the check conditions of 
S7 can be cleared, and the effectiveness for eliminating an inaccurate replica is lost. On 
the other hand, in order to clear the check conditions of SB, the high density bar code 
symbol 6 for which it was camouflaged by the LOGO of "DISC" as mentioned above 
must be found out, the high density bar code symbol 6 which needs reconstruction and 
the advanced technique of a facility must be formed, and most inaccurate replicas can 
clear this condition. That is, the security to an unjust duplicate can be raised by leaps 
and bounds on condition that a duplex. 

[0028] and when the conditions of S7 are not filled with this operation gestalt, and when 
[ even if it fills it, ] the conditions of S8 are not fulfilled Clear the storing data of RAM 
immediately and the procedure pf S3 - S9 is made to rerun (S7-S10 •>S3). furthermore, 
even if it repeats the procedure 3 times and performs it, when the check conditions of S7 
and S8 cannot be cleared While the microcomputer circuit 34 considers that an optical 
disk 1 is a completely inaccurate replica and outputs the display- control signal of 
playback disapproval, discharge actuation of the optical disk 1 is performed, and it 
escapes from this disk check mode (S10-S12). In addition, it is for expecting the 
prudence of the last decision to perform the procedure of S3 ■ S9 3 times. 
[0029] Moreover, in order to raise the dependability of a system, it is also effective to 
take the following measures. 



(1) Since the decoding data concerning many the low consistency bar code symbols 5 and 
the high density bar code symbols 6 are stored in RAM, only when the coincidence 
conditions more than fixed are acquired, perform procedure it is considered that is the 
optical disk of normal, using all decoding data as a candidate for a comparison. 

(2) Since the allowances of a tooth space can be expected in the mirror plane field 4 in 
the hoop direction, read each bar code symbol 5, 5', and by taking the large 
KUWAIETTO zone before and behind 6, and lessen an error. 

[0030] Furthermore, although it is the arrangement mode in which the low consistency 
bar code symbol 5 of an optical disk 1 and the high density bar code symbol 6 of 5* and 
the LOGO section 7 always appear on the same radius mostly with this operation 
gestalt, both may be made to be located on another radius. Moreover, if this operation 
gestalt has the field which is an optical disk and is equivalent to the mirror plane field 4, 
it can be applied regardless of that class, and it can be applied to a variety of optical 
disks, such as not only CD but the mini disc and the MO disk of 2nd page lamination 
which are a typical optical disk, and DVD-ROM. 

[0031] «operation gestalt 2» As opposed to the low consistency bar code symbol 5 of 
an optical disk 1 and the high density bar code symbol 6 of 5' and the LOGO section 7 in 
the operation gestalt 1 of ** above having had the information on the same contents, as 
for the description of this operation gestalt It has the information on the contents that 
the low consistency bar code symbol 5 and 5' enciphered the identification information 
of an optical disk 1. It is in the point that the procedures for judging an optical disk 1 in 
the point of having the contents as key information for the high density bar code symbol 
6 decoding the enciphered information, and ** regenerative apparatus, each bar code 
symbol 5, 5*, and by having made information on 6 into the aforementioned contents 
differ. In addition, with this operation gestalt, it is supposed that the identification 
information of an optical disk will be given for easy code information. 
[0032] Therefore, although the symbol pattern is the same at drawing 1 concerning the 
operation gestalt 1 only by modular roughness and fineness being in the low consistency 
bar code symbol 5, and 5' and the high density bar code symbol 6 if it sees about an 
optical disk 1, with this operation gestalt, each bar code symbol (5 5') and the symbol 
pattern of 6 will be different, and the modes of the cross section of the reflecting layer 12 
in drawing 2 will differ corresponding to it. Moreover, although the basic configuration 
of the system circuit shown in drawing 3 itself is the same if it sees about a regenerative 
apparatus, since two sorts of bar code symbols (5 5') differ from the contents of 
information of 6 as mentioned above, each signal wave forms of drawing 7 and drawing 
9 , and drawing 10 will differ from drawing 5 used in the operation gestalt 1 for 



explanation of a system of operation. 

[0033] And the description of this operation gestalt is concretely explained by the flow 
chart of drawing 12 . First, the control sequence of S21-S26 in this drawing is the same 
as the case of the operation gestalt 1, and those procedures support Sl SG of drawing 11 
in the operation gestalt 1. By the way, completion of the procedure to S26 stores each 
decoding data concerning the low consistency bar code symbol 5 and the high density 
bar code symbol 6 of 5' and the LOGO section 7 in RAM of the microcomputer circuit 34 
(S25). 

[0034] With this operation gestalt, the decoding data of the low consistency bar code 
symbol 5 are decoded by using as a decode key the decoding data which require CPU for 
the high density bar code symbol 6, and the identification information which starts an 
optical disk 1 as that decode result can be found (S27). That is, the data of the low 
consistency bar code symbol 5 are enciphered, the assignment code of the program to 
which the data of the high density bar code symbol 6 decode the encryption algorithm is 
given, and CPU reads the decode program corresponding to said assignment code 
beforehand stored in ROM, and decodes the decoding data of the low consistency bar 
code symbol 5. 

[0035] Moreover, the data in which the grant range of the identification information 
which requires this regenerative apparatus for the refreshable optical disk 1 is shown 
are stored in ROM of the microcomputer circuit 34. Then, CPU checks whether it is 
contained within limits which the data whose decode result obtained previously is ROM 
show, if it is within the limits, will cancel disk check mode and will shift to an original 
playback mode (S28 ■>S33). On the other hand, in the aforementioned check, when a 
decode result becomes out of range CPU clears the data of RAM and the procedure of 
S23-S29 is made to rerun (S30 •>S23-S29). Even if it repeats the procedure 3 times and 
performs it as a result, when a check result becomes out of range While considering that 
************ 1 is a completely inaccurate repUca and outputting the display control 
signal of playback disapproval, discharge actuation of the optical disk 1 is performed, 
and it escapes from this disk check mode (S30-S32). 

[0036] Since it must constitute from a symbol pattern which can limit encryption data 
and the regenerative apparatus which can play an optical disk 1 for that decode key 
since he is trying to give by 6, each bar code symbol 5, 5', and, and is different in the 
high density bar code 6 of the low consistency bar code symbol 5, and the 5' and the 
LOGO section 7 according to this operation gestalt, that duplicate becomes difficulty 
more. In addition, although the data by the side of the low consistency bar code symbol 5 
are used as encryption data and the data by the side of the high density bar code symbol 



6 are used as the decode key of that encryption data with this operation gestalt, data 
may be given by reverse relation. Furthermore, the identification information of an 
optical disk 1 may be made to be called for by a certain function which did not consider 
as encryption data and the combination of a decode key, but made both data the variable. 
[0037] 

[Effect of the Invention] The optical disk of this invention and its regenerative 
apparatus do the following effectiveness so by having the above configuration. By this 
invention, although giving that identification information by the low consistency bar 
code symbol to the mirror plane field of an optical disk like the conventional technique 
can be reproduced comparatively easily, since he is trying for invention of claina 1 to 
make a high density bar code symbol arrange in a character configuration mode 
two-dimensional in addition to a low consistency bar code symbol, although it is 
realizable using a comparatively cheap facility, it needs an advanced manufacturing 
technology, it makes unjust reproduction very difficult, and offers effective duplicate 
preventive measures. Moreover, existence of a high density bar code symbol can be 
made hard to discover, since it is camouflaged for a high density bar code symbol in a 
character while being able to make a character into a logo mark, a serial number, etc. 
and being able to make the identification information of a disk check directly visually. 
Since he is trying for invention of claim 2 to give the identification information of an 
optical disk with a fixed operation algorithm using the information on a low consistency 
bar code symbol and a high density bar code symbol, it has two incomes a 
regenerative-apparatus side, and raises the security function to an unjust duplicate 
further. As a regenerative apparatus for the optical disk of claims 1 and 2, invention of 
claim 3 and claim 4 makes disapproval playback to optical disks other than the optical 
disk specified by those claims 1 and 2, and cancels unjust duplicates, such as a music 
title and game software, respectively. Moreover, even if the optical disk which gave 
dupUcate preventive measures only by the low consistency bar code symbol spreads, it 
also has the advantage of it being possible to make it correspond only by switching the 
program forjudging reproductive authorization/disapproval with a DIP switch etc., and 
being able to make compatibility secure without being accompanied by the hardware 
change. 



[Translation done.] 



